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[ASM] 

3^*1 3 *g-*l«H 4!3l#^§- ^HM^ ^ «h£*ll i*}^ *ils«<HH 

«KE.*ll 71* #4| ^#£^1 aVs).^ e^^j <g#$£|.. ^-7] ^ 

i^i i^s^-g. -iel^ iis *le|*H #3--§-^l °1# 

*5=*l| 7}%o\] cflSfl I^Sll- °1^ ^-ol, ^^ol #5}-^ ^ 

€^ S^-§- ^-g- ii£ ^el^-AS«| 3 ^7} ^ ^ 

[tflas] 

£ 3c 



34-3 



1020030020595 %■^ 2003/4/24 

±.*}2] *fl 2i « 0 Vl 3 {METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE} 

^r A r (Scanning Electron Microscope ;SEM) ^r^l^r. 

£ 3a £ 3c*r ^Al^]ofl s-]^ sfl^sl ^eHHJ* q-Ej-yn # 

5L 5a £ 5g^ q-qsn ^a]^ jrfl^o^ ^ttj-tt^ A >-g-tr ^ ^ 

loll ccf^ tiK£*fl ^^.ttj-^ o. ufE^-vH ^£#o]cf. 

£ 6a 5L 6g^ ^H13 ^ei^ ^^^^ ^ofl 

2o\) aV-SL^] ^>S1 ^2:^^- i^E)-^ ^£«o]cf. 

(Scanning Electron Microscope;SEM) A >^l°lc]-. 

£ 7bxr Hl^H 2\n 3fl€2) ^a> ^n]^ 

(Scanning Electron MicroscopelSEM) ^r^ol^r. 
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125a : 225a : 

300 : 7}zgr 315 : S.i^£ 7] lift 

320 : 3flH 325 : ^i^l 

348 : S^sJ- 400 : 7l^ 

420 : 425 : ^€ 

425a : fli 500 : 7]# 

510 : 51^ € 510a : #b]^b]^ 4^ 

515 : S-it-a^- 7l*fl 520 : 

520a : sfl€ 525 : ^1 ^s)-^ 

530 : ^ 538 : 7flo]H sflig 

540 : IS^l^liH 3(1 € 545 : Xl 2 ^^-^ 

548 : 3.^^ 550 : 4i^.^/=efl^l 

555 : 7jMH ^<>H 560 : #?i ^<£5}- 

565 : 7fl^ 570 : ^ 

600 : 7]J@r 610 : *fll 

615 : 7]Z\] 620 : 

625 : afll -&3^ 638 : alBs}"?] 

640 : ^J£5il^l^H sfl^ 645 : XI 2 

648 : 3.^^ 655 : w] e 5|o] ^jo]*) 
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660 : *112 665 : 7fl^ 

670 : ^ 

«V£*ll i*}^ c^o] #( design rule)^ #^£3. #<H*J1 °H oJ-e)-, bY^) 

i^Sjfe tifl^^ #3 ^ «fl^# A>ol^ ^ = 0 ] ^-71 BflAj 

3 4 rnfeT]] ^e^l ^SJH^- e|-<y-i-^ ^ 7] aj 7^-|- ^ 

^•£3-°.^, 7flo]B S&fe- alH f-*}- i^i 

l-^-a^- ^^*J-ir 7>^)^^i , ^^§- ^ SX^ 
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<34> <a«v3°.5., ol-g-tr #51*11 ^l^Hr 4^-4 «K£*11 

7l^Hl ^^^Vul, #7l #41 iSefl^liBt Siitr ^, *#^l 

^(lithography) 41 ^«fl #7l ^^^1^ ^<^^- 7] ^ ££^|^|iE 

«g#tH}. 

^#W-. #71 3fl^ #41 ^o}91tt ISJfl^liE sH€^ ^l^^t 

4. °l«fl, #71 5.£8)|*l>iB ^lT^Rr f-#°l ofl-a (ashing) £ ^BfJ 
(strip) ^41 ^ -f-#^ afl^ ^1^-Jl 5£fe 41 # ^ 

^fl^-H #71 ^€ S^^r #sl-sH ^€ #2r^" 

(WOx)ol ^#^cf. Aj-^sj. BHj-HTjl aV-g-sKr ^-#ol oio] #sf^)^ 3.2. 

5. ^o\] ^ymSLsL #i -g-^7l4H ^^el7> ^S^, #71 #^ol ol^- 
##*H W 18 0 49 S. ol^-^^l *|i7l (whisker )7> tHfl*^. 

<36> £ i£- ^aV^o] tfV^^l ^7>2l ^-x$o_3_ olsfl ?1^7l7> t^tr ^^€^"^1 

^a> ^^1^ (Scanning Electron MicroscopelSEM) ^J°14. 

<37> £ If ^i^jrij. a ^ u^-^ol ^-^^1 ^.£}JI, ojej ^ofl # 

^# SW -i-Tr^*>7ll 3^(125a)7 r T^uf o^cf. ^-71 ?1^7l(l25a)5. °1*H #^^tr 

^ U^^* ^41 #71 S£6\) u^o. 7 ^ ^ ^ ;*] 

s J4i 22iit ^ sa^. 

<38> £. 2^ ^^^1 Sl*V E^^l 3)1^^- ^ «V£*ll il7f^ A^olcf. 
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^71 A>^1 ^ ^0_^. ol^fl ^-71 Bfl^i &#c)}±r -ttsj-^-ol ^^^Cf. AV2|.# 

S^r ol-g-^H #7] 2fl€^ ^ofl isflolAi-t- #7} Sfl^ S^ofl *g 

^^H E ^S3I °l-?-<H*l ^71 i3)lo]A-l7> -§-<>> 

*li7l(225a)5. ^#*>7fl ^cj-. 

<40> ^, AV^-ol ol^ ^NH*!, 7^1 ^-^-i-^- 

-fH^H, aVE*il 4i7>^ ^H^t}. 

^ofl ^^ 7 > ^ ^o]^- *KHrH 413^ ^M*] ^ oi^ 

U^-i: tHJ-i: oi^tl- iH^Rr 
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<#7) *fl2 ^-^-i: ^*>7l *K5=*I| 7l^r ^-ofl tl^ 

7) ££?11^1>:B sfl^-ar ^ 4^31 ±<k& ^7l ^i^}^ o.s. 

2fl^d# *8^*Hr #31, ^7l ^i^l 3^ ^-7) i^E^lAE afl^o. 

^171^ ^7} 1£^7|ae ^.g. ^7l*H #7*1 ^^^1 Bfl^o) ^ £ 
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<48> ^xgofl 4= a>£^l rt^S) ^a« 0 ^^r ^l^*>7l ^«fl, «VE*ll 7l# 

S ^o) A}-^ e^^l afl^-g- ^^^tf. #7) ^Ijfl Sfl^Sl AVgj.^ oflAj ^ £ <g*| 

<50> ojnfl, ^^^}7l ^Bfl , #7] 3fl^ ^ S] ^ 300 qj^ 

600°CS -fM^Ai >y-7l Ej^^i sfl^o) i^S^S. ^ 10 i-H*l 1000 sccm^l -fr^o. 
5. SiH 4 71^11 ^ ^71 SiH 4 71^1 ^f-ofl o}sfl ^ A £S a o V^ ^V 7 | 

<51> S^j-, ^-71 S^^M" ^^*>7l ^«fl, ^71 ^Hl^ S^rRr rt^l <H1M*1» 7> 

*H ^-71 ^i^l ^#x^o_s ^e|^ ^<y^- ^ O^Cf. 

<52> ojnfl, ^-71 S*gT3j-£- 1 tfl^l 100 A ^ ^TflS ^4^4. 

<53> ^-7i s^^-oi tij-i^i 7i^oii cfl^fl q= 300 *-fl*l noors. ^^e)» ^i^*> 

<54> i^ofl ttj-s. cfs ^l^t 7t]^}7) «_K£*ll 71^: #ofl 
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<56> ofl^i g ^o. ^ sj)^ ^ ^-7] iiei|7]AE aflig-g; 

<58> #7) m^^^r *§^*}7) #71 e^^l ^ ^$\9\ ^JEl- ^ 300 ^ 60(rc 

^1*>^>H ^7} ±%3.t£SL£. 10 1000 sccm^ -fi-%=o_3. SiH 4 

71^1 JL*^- ^^W. #7] SiH 4 71^1^ ^-71 ic#S^-5.S S^^-ol 

<59> OH, ^ 1 ifl^l 100A^ 3^13. 

<60> JrL^^H av^) 7)^] cflsfl ^ 300 vfl^l 1100°CS <g^e|# 

<61> ^-7] tiVs^l 7]^ -tfofl ^<£^M: C) ^ 9X^. 

<62> o]S}, %J*i£ g-igdj ^X\d\)^ #Afl*| ^f^Jlx} fl 

<63> -^Hl 

<64> £ 3a vfl*l £ 3c^ 1^2} ^A)^ofl oj^V afl^o^ cj. 
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<65> £ 3a» ^-2:«>^, «h£*fl 7l^r(300) #ofl ^(320)^- ^^^jI, #7l 

E <^€ 3f|^(320)^ S^ofl^ §}=o. #3W325)<>1 ^#5)&i=r. #7l #3* 

*K325)£ #4i t^4(0 2 plasma) ^ °t#sKRapid Thermal Oxidation) ^ 

<66> S. 3b» ^ , #7l =fl^(320)^ #s|-^ SLJc/gfl- 

(mono-si lane; SiH 4 ) 7l*||(315)* ^l^*} 0 ^. #7l ^€ 3^(320) «g 

#3fe ^r£^ ef 300 Ml*l 600°CS. -M^M, °J 10 vfl*l 1000 sccm(standard cubic 
centimeter per minute)^ $-*&°.£. #7] 5.1c/gfi- 7]%]^ afl-g-SHSt}. 

<67> ^-71 ^£7]- of 3 0 o «c DlnVo] ^-O-ofl^- #5] so] #7l i^S^S. ^-S} 

-H, °* 600 °C1- #^-#^ s$s$o] ^e)soq ^^-^.4 ci wi>s.7ll ol-f- 

°1 ^ ^ <4eM, °J 300 vflx] 600°CS. S^SRf Wp^*)*}^. Htb, #7l 2 

of 1Q sccm nln>o] ^ -fofl^. Qis}^- <$cq ^el#o] 4>7l 

xj^efo.s. ^ Sicf. nJ-eH, of 10 vfl*] 100 0 sccm 

<68> £ 3c» #71 71*)1tt #71 ^^21 ^£5. -R-^m #71 ^i^l sfl 

^1(320)^ ^#S^o_S^-E^ vflJfs ^^-*H, ^- 7 ] ^#^^^1 ol^^^l s 

^(348)^: <§#*>£ 4. 

<69> ojfif ^-ol, ^E)SS1 ^Jf-ofl o]*fl ^^^"(348)01 #7l 2n#S^O.S.^-Bl ^ 

Jf*Hr ^1^ of ]_ lOOAol^cf. ^-71 S^^-Sl ^-^7> of 1A nln>ol^ ( J^ofl 

^^^7> ^ ojcf. itfefA-l, ^71 3^<q ^Ml^r of x tfl^ 100AS1 ^^oflA-1 
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<?o> #7l anJsK348)°l 7l^o)l tfltsfl ^l^*>^nf. #7} <Mel 

300 1100t:s] ig^HH °1^-<>1 ^ ^ o^. 

<72> ti] JHofl 

<74> £ 4a» ^-S*>^, «>£^1 71^(400) #<H1 3fl^(420)^r ^^VS^, ^ v 7l 

4^(420)^ a.^oll^ §J=£ ^3^(425)0] ^^Sj^cf. <$7) ^i^l ^>5|- 

<75> £. 4b# , ^"71 ^3^(425) °1 ^^^1 jjfl^ i^^ofl 

tflsfl #7l l^e)^ ^= 300 ^*1 1100 1C 3 ^d^^^-S. 

o]^^^ ( # 7 ] <i^^ofl ^-71 ^i^l ^Vsl-^ol ^#*H 3^7l(425a)7)- *g^is} 

<76> ^|o)l 1 

<77> £ 5a ifl^l 5. 5g^r ^Hl^l jEfl^o) ^oj-a^ A]— g-^J- ^^oj] 

loll tcf=. av^^ll ^7>o) ^Hj-^-j- q-Ej-^ cf^il-olcf. 

<78> H 5a# #2if>}*&, -f-^ -iS.^- H^^] ^-^(shallow trench isolation:STI , <>1 

"STI"^ W.) *3<HI ^ ^e^(silicon) 71^(500)^1 H^*! (trench)* 
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f>}31, #7l #3^.0^. nfl^^-o.^ ^= ^^(530)^- ^#fV^. atl", ^v 7 ) 

cgcao} ^^jTj. ^ofl ^V 7 ) <§<*(530H1 ^«fl 4^r7fl^ ^E)ti. <^^(D)£Al) 

#71 <^E1« cgc* ^ jgc °J<*(530)°1 ^Sl^ 71^(500) #<H1 #2|-^ ^#3: ^ 
, #7l #^-^(d1£a1) #ofl #el^el^ ^aj-sH l-£ls^^(ni £ Ai)^- ^^tb4. # 
7l ^el^^^ofl ji^5L2l S^^uf. #71 JE^£ ^^^(SIO) #ofl ^ 

^-fr Hi^H ^^€^(520)-i- ^#th4. #71 ^^€^"(520)^ ^3-2-5 f- 
sis ^5]- #(510)ofl SSLsH ^MHi 3# #^1^ o.^ tn-jE^l 

#5]-£l 71 £|£ ^-fr #JZ. SlSLB-S-, ^ Al^Vol ^1^1^^, # 7 ] ^ 

^^(520) #^<>11 #5|- ol^-ol^l #J^(525)°1 ^§#£4. #7l *fll 
#51- ^-(525)-^ #S>#5. ^1^-cH^l «h£*ll ^^>^1 ^ ^£1- ^ *M 7l 71 

-fr^l ?l^r !L<yjlS ^--g- ^1-711 ^cf. 
£ 5b» %^}^L, #71 ^i^l^-(520) #*11 5LS.ell*l^H» HX*H S^efl^ 
^^4. #71 iSelH^H^-g: ^.g. ^ #71 .^^^1^ 
* ii#Al7l£^ sflBl^f-o.S.^ l£E)l^liE 3fl^(540)-tr ^tb4. 

5L 5c!- , #71 i£.3]*l^H 2fl^i(540)# °l-g-*}<*| 

^^€^-(520)* ^l^^fJl ^>^^.S #els^^-(510) ^ #2}-^-(d1£a1)^- 

zl-^-cf. nJ-eH, #2)-^- 2fl^( D l£^l), 2fl€(510a) ^ 

=11 520a) .2.5. ol^-ol^l Tine 2fl^(538)^- ^#^4. #7l tIHh. afl^^- r>\B.v\^3. 
sflfH 21*11 *J ^ 214. 
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o\}^ ^ ill ^7} TflolH 4^1(538) ^ofl ^fl^ 5L£e|^liB 

<84> ^-71 oflAj ^£ AV4l JE^r iL^-g- ol-§-^, ^^n> ^-EfloflAi ^Sj-JELsL ^-71 

7fl°H sfl^o} ^j=Lofl ^7]]^ ^^^j ifl^o} .^jjLig -£u> o>qEf, ^-71 711 o)H 

3^31 ^fl^ i^E^oflir U^ffl ^^S. ^2 A>2}-tq- 

(545) °1 ^^^cf. 

<85> ^ti>^^ Ilell^iH si]^ a>^( 02 ) ^ J^(0 3 )^ tfsMl* A>.g-tl: 

£^ °lKKdry ashing) HhlH ^*fl aflT^cf. #7l ^^j ofl^i « 0 v^£- ^ 100 

-H-8r°lH ^sMl* *fl^f^ °]^°]x}IL3, ^7} TflolH ^^-(538)^ i 

ifl^(520a) ^ofl <W§-<>1 ^A^t]] Aj- 7 } a>s|-#o1 j^ofl 

I^SHS ^^*H ?li^# ^^A] 71S.S. ^ofl °]^*V JE^i afl^^r A 

<86> £ 5d# #7l *1)2 ^2)-^(545)ol ej^^i sfl^^. ^^Rr ?1] oje 

sfl^i #SL3. S^fKmono-silane; SiH 4 ) 71^(515)* ^l^ttPf . ^l^, #7) TlMB 
5^(538)°] ^M^r ^ ^o] ol s.j7 oi^ 300 tfl^l 600 °CS -R-^l^^, 

^ 10 vfl^l 1000 sccm(standard cubic centimeter per minute)^ $-z&o_£. -#7] S-hz.^. 
$ 7)M)% *llW=r. 

<87> Aj.7] ^- 7 ) ^1 olB 3^S)<H 91^ #7] *fl2 ^ 
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<88> #71 S^^(548)<H1 ^€r°] #7] 7flo}B #-^1 ii#a^o.S. ^JfMsrRf 

n^l^r #7l ^ 1 vfl*l 100 A ojcf. 

<89> £ 5e# ^-S^, ##3] o]^og ^ o_ ^ ^. 7l 3fl^(538) <£«^ 7} 

#(500) -id^3-°-^- i^>i/= efl<y ^(550)* ^#tb^K 

oo> ^-7) S%eK548)°l ?\}°]E. sfl^i(538)^: ^S.*}^ #7l «VE*1] 7l# ^ 

#2b## ^H*H ^'^Mr ^#W. Q M, #7l #3*#£: ^ 300 ^*1 noors] 
*£3HH ^"8: 7>^H ^^cf. n^-Bf-H. #71 Tflole 4^ ^ ^i^]ol ^flSHr 
<Hl 3#3<H 5^ ^Hs^l «H#3-<^- ^ej- fl^Tls ^ 5a t)-. ZLem, #71 

<91> ^-71 ^<£BM: o]T#S$ ^Z}-f-_0 5>| ^-71 TflolE 2]]^ ^^ofl TflojE 

(555)1- ^th=K 

<92> £ 5f# ^-S^, #7l Tfl °1B sfl€(538) ^ i^.i/^-efl<y ^^(555)^-5. o]^o] 

^ B^^l^E-11- Xtftb 71^(500) ^ofl #?i ^^^(560)* #7] %7\ 

<a^(560)2l ^ <3<3# #71 7)1 ol E #^-(538) A>olo) 71^(500) #^al ^#3 5.^1 
*14^--°sL*) 7fl^(565)# ^#^Vcf. 

<93> £ 5gl- #7l 711^(565)51 ^ ^ 3L$-*H 71^(500) ^ofl 

£1*1^ -§2^el^§; #71 711^(565)1- °fl^>Jl, -f-#el ^ 7}^ 

(chemical mechanical polishing; CMP, °]?>}, "QKP"£\-JL tb^h) ^J-^O-S. #7l 
(560)21 #-^01 ic^jfl nfl?}*! (contact )(570)€- ^tbcf. 
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<94> o)<4 ^o], ^7) 711 o]B #^M" o)^-j7 ol^ S ^ofl tg^S]^ *V3^* 

a}^-^-o] :£|^7i5. ^S}^- €^1^: ^j-^^ *r 9X^. 4 

<95> ^ofl 2 

<96> £ 6a vfl^l £ 6g^ ^fil ^H13 ^^^1 ^el^-'g-g- A>-g-^ ^oJ| 

<97> £ 6a» *^ STI 71^(600)^1 ^JEl ^(nlH^l) gj 4 

^^■(nl£Al)^ -*7l TflolH 7}#*\] tflsfl ol^- i-oj ^ 

^ slsfl ^i/^eflol ^^^>JX, #71 711 °1B ^ is11 0 M» ^^f-A 

<98> H^^l^Bl« 7l^r SUSofl £5L^O.SAi ^1 f^V 

^(610)# #7) XI 1 ^£^(610) tfofl ^J^-i- je^H ^€*K620) 

<99> ^Ag. A>^-S)7l 4=1^ gul SJO.JE.S., ^ Al^-ol ^1^1^^, ^-71 ^ 

^€^•(620) tf-^ofl ^sj- o^o^ X|l <]-^(625)^ 

^^(625)^: *i<&^3.*\ HViEXl 4i7><*] ^ ^5L» 7-1^71 71 

SL^^r -8-^Al 71^ JS.O] O.^ *)-g-S>7fl 
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<ioo> JE 6b» #7l ^^(620) efl*l^H ^(640)^8: ^#s r °<} 

<ioi> £ 6c» ^-2:^1-^, #71 I£ Bll^liH 3}] ^(640)^- d}a 3S . ol-g-^ i-^ 

^ ^€^(620)* #71 ^^^(610)^1 #^ol ^£171^1 ^z^x}. 4 

^i, ^^^O-S. °l-¥-<H3 «1 B&h*} (638)^1- ^#W. #71 «1H^JA ^pl-^a. Bfl 
*H1 ^^slol ^ - o^cf. 

<102> ^- 7 l tilB2l-^l(638) #*11 ^Ht^ SS. efl^l^H sfl ^(640)^- -^#^1 £^ ofl^i 

^ofl ^fl ^T^t)-. #71 ^zl- ^ ^ £*1 ofl# ^ofl o}^ #71 W1B5KK638) 

i^&S^l #5}-^^-SMl #7l wl^el-o]^ i^&^l^ # 
5* ^^€-^-5. cl^^l *fl2 #5^(645)°1 ^^^cf. 
<103> <^tiV^ o.^ i£ 31*1^B zfl^ #4i(0 2 ) 2E^ ^^(0 3 )4 #21-^11- A>-g-*l- 

^ U-^H ^*tt ZLSiM-, #71 Tj-^l ofl^l ^ 100 ° C o^o} j7 

#s^l# *fl^}<*l =-o]^i^ s #7i 01^51-^(638)^ ^^.5. ^i^l 

^ ^#S^^1 #5|-#ol ^#£)7ll £tK #71 #5}-#ol j^ofl ^l^^O.^ t*iel» 

°1# ##^H 3^7} #71 ^Tl^r °l^tr 513 Sim 4 A 

<104> £ 6d# ^2*f , #7] alS5l-tl(638)5l SLi^fKmono-silane; 

SiH 4 ) 71^1(615)1- ^l^W. °M, #71 «1^-<>1^1 wlHef-^l ^3H1 *H^sl 

-8r5L^ ^ 300 ^*1 600 °C£. -fr^l^M, 10 ifl*l 1000 sccm( standard cubic 

centimeter per minute)£| #7l 71*111- ^1^^^. 
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<105> #7} *fl^ 7l^|fe #7) -B-^lS|fe #3H*1 # 7 1 HlB^^]^ 

^#£]ol #7l 7112 -a-s^O-S. ^j-^^H ^e)^-o.S. °1-?^*1 ^^^(648) 

^*1 lOOA^lcf. 

<ioe> h 6e« #7l ^^(648)01 alEe|o)|. ^ ^ ^<^^- 

(610) #°11 ^5}^- ^>oi= sife 1401^0)^ ^ ^<g#^^- f^^- ^, 

^- 7 ) ^o^-.^^ ^Z}a) #7] til E5}o| ( 638 )o] ^ttfofl alBS}^] — 3fl °1 (655) 

« ^^^cf. #71 wlBel-^1 ^H*U655) ^«fl <£*\^7} ?\?$s\°]5L 

<$7] tilnel-'y $>S€ s^^ofl 2)^ (pinning effect H ^1 

sfl fl^S ^-^i^l ^^cf. 
<107> £ 6f# #7l WIS 5l-ol( 6 3 8 )^. ^1 ^<g°l-(610) ^l^^l 7fl2 

^^^"(660)^- #7l A2 ^-(660)^1 ±^ <^^^ ^.#3} a>^1 

^^^1 ^l*fl ^z^^. ^afls. Till ^?_> ^^^"(610)^: ^4*H #71 7l^ 
i^#Al7l^ 7fl^(665)» ^^*Vcl-. 
<108> # 7 1 7 ii^«.( 66 5)^ 013^ alHel-^l(638)3f ^ 5U°J-h #7l 

(638)* ^si^fji 5^ HlBe^l ^2)1 ol^-l (655)^1 2l*fl ^<S£)<H ^^^^.S. ^^^cf. 
<i09> £ 6g€- fe*>^, #71 7fl^(665)£l ^ 2.^}°) 7^(600) *1^1 

S.i*l-^ #71 711^(665)1- ^11^^1-Jl, ^-#21 CMP »^<LsL #7l *fl2 ^ 
1} ^^^"(660)51 #Y^ 0 1 nfl^H ^ #eiZL(670)l- 
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(Scanning Electron MicroscopelSEM) ^r^ 0 ! 1 ^. 
<m> £ 7a» ^-S^, n^Sr 5^tr M-^cf. #7] 

-M-sM Sl^^S, ^-71 dtiS. ^^f-o.S.M) ^ ^ 

^-71 ^ofl ?li^7> ^3*1 

<112> £ 7b^ ^S>\ HliH^Oll ^Sfl ^£ ^^^1 afl^O] ^Ol^ 

(Scanning Electron MicroscopelSEM) ^V^l 0 ]^. 
<H3> S. 7b» #%}o\) ^ ^°^7\] m^7\ Slxr 

<iu> ^^^] 1 ^ 2<>1H<2)- ^o], ^-71 TflojH 2fl€ ^ w]H2f°}4 ^-8- afl^^- o] 
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&#°\) ^Vs}-l-ol o]^- ^s]^ ^-xg^ 3^0) ^ o. ^ 
<117> °l-?-<H*! sfl^i^ ^ofl H ^ sfl^i°l 

°fl ^tb r^H^ lr^°l *H}« Sh5i*m ^ flx*. ^, tiVjE^ ^-y* 

<n8> w>^tb ^hi« ^-s^h -a^^s^m ^ 
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1] 

av^^l 7)& ii#iL^ol xvs^ sfl^^. ^^s>^ 
2] 

*fll^°ll 5a°H, ^71 #-3Rr bj^^i sfl^o^ ^s^ofl ^€ #£}-^ol 3#3<H 
3] 

*U*J-°fl 5U<>H, ^71 ^>2}-^ *fl# ^ ^ I^S) ^ofl o}^ ol^^^ 3}^ 

S-^O.^ ^ tiK£*fl ±:7>B] 

4] 

*U*^1 $1°]*], #7} iS^^r 

^•71 e^^i sjj^o^ ^ 300 ^ 600°CS -B-^l^ #31; 

^7l 3%rgcq ±^r&T£o_3, io vfl^l 1000 sccm^ SiH 4 7l*fl 

1^*Hr #3]; ^ 
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^•71 SiH 4 7l*H ^«fl 3flH^ ^*Hr 

#7fl3 o^o^l^. ^<L£. *}±= di*>3 ^12:^. 

[^T 1 * 5] 

*HHH ^"71 <I^^r 300 ifl*l 1100 °C 5. #-jr arf^ 

6] 

afll^MI 5a°H, ^"71 iS^^r 1 lOOA^I 

^ i7>2^ ^2:^. 

[$^* 7] 

*fll*<H fl°H, ^7l 3^B|-g- $>8sRr ^lfe, 

^7l 'iel^g- if-*>^ 4ii<Hl 7>«H <#7] °l-8r^r 

8] 

iss^l^B *B^& ^*Hr #31; 

3 as. *]zHH 3fl€* ^*Rr #31; 
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^71 ti>£^l 7)#*\] tflSfl l^ell- ^«g*>^ £.^f>}±r & 

9] 

T 

1 » 

10] 

^11%H1 91°]*), %7\ 3^*Hr #31^, 

^•71 ^^^1 sfli^ ^ ^£f 300 vfl*l 600 °C 5. -fM <5>tt #31; 

^i^l 3fl^^ h^WS-^SLS. 10 vfl^l 1000 sccm^l SiH 4 7}z\] 

^•71 SiH 4 7l^fl *#ofl ^V 7 1 Ej^^J sfl^o] ±^&t£0_^ ^3.o] ^Jfafj-fe 

111 

XI 5U°1>H, ^"71 300 tfl*l lioors ^3£r 3# ^ii sfe 

<&£*n ^7>^ ^^j-^. 
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13 t 1 * 12] 

fl<>H, ^"71 Sf]^ 1 vfl^l 100A3 3# f^og. e> 

[3^8" 13] 
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11 



,1,25a 




225a 
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34-29 



1020030020595 




34-30 



m 



1020030020595 



'3 ^^>: 2003/4/24 



[51 6a] 
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600 



IS. 6c] 



-645 
■638 



-610 



600 
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6d] 




[S. 6el 



(555 
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[-£ 6g] 



670 655 
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[S. 7b] 
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